ATENT COOPERATION TR TY 



I o i/ot3{}/013U9 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61.2) 


To: " 

United States Patent and Trademark 

Office 

(Box PCT) 

Crystal Plaza 9 

Washington, DC 20231 

ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
24 March 1999 (24.03.99) 


International application No. 
PCT/SE98/01309 


Applicant's or agent's file reference 
Case 581 PCT 


International filing date (day/mo nth/year) 

03 July 1998(03.07.98) | 


Priority date (day/month/year) 
31July 1997 (31,07.97) 


Anniirant . 

LAMBERT, Nigel et al 


1 . The designated Office is hereby notified of its election made: 

[X] in the demand filed with the International Preliminary Examining Authority on: 

16 February 1999 (16.02.99) 



Q in a notice effecting later election filed with the International Bureau 



2. The election | X| was 

□ 



was not 



The International Bureau of WlPO 
34, chemin des Colombettes 
1211 Geneva 20, Swrtzertand 



Facsimile No.: (41-22) 740.14.35 



Form PCT/IB/331 (July 1992) 



Authorized officer 

A. Karkachi 

Telephone No.: (41-22) 338.83.38 



2538578 



*ATENT COOPERATION TR 



^^^^^ 



Tnte^ational preliminary examining authority 



To: 



Perstorp AB 
Patent Department 
284 80 PERSTORP 



PCX 



NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601(a)) 





Date of mailing ^ _ ^^^^ 
(day/month/year) ^ J "02- 1999 


Applicant's or agent's file reference 

Case 581 PCT 


IMPORTANT NOTIFICATION 


International application No. 

PCT/SE98/01309 


International filing date (day /month /year) 

03-07-1998 


Priority date (day /month/year) 

31-07-1997 


Applicant 

Perstorp AB 
et a1 



The appUcant is hereby notified that this International Preliminary Examinmg Authority considers the following date 
as the date of recapt of the demand for international preliminary examination of the intemaUonal apphcation: 

16-02-1999 



2. This date of receipt is: 

nn the actual date of receipt of the demand by tiiis Authority (Rule 61.1(b)). 



j 1 the actual date of receipt of the demand on behalf of this Autiiority (Rule 59.3(e)). 

□ the date on which tiiis Autiiority has, in response to the invitation to correct defects in the 
(Form PCT/IPEA/404), received tiie required corrections. 



□ ATTENTION: That date of receipt is AFTER tiie expiration of 19 montiis from tiie priority date. 
Consequentiy. tiie election(s) made in tiie demand does (do) not have tiie effect <>^' P;>stP<>f^g ^ 
the national phase until 30 montiis from tiie priority date (or later in some Offices) (ArUcle 39(1)). Therefore, 
tiie acts for «itry into tiie national phase must be performed vwtiiin 20 montiis from tiie priority date (or later 
in some Offices) (Article 22). For det^s, see tiie PCT Applicant's Guide, Volume II. 

□ (If applicable) This notificaton confirms tiie information given by telephone, facsimile transmission or 
in person on: 



4. Only where paragraph 3 appUes, a copy of this notification has been sent to tiie International Bureau. 



Name and mailing address of the I PEA/ 




Authorized officer 




Patent- och registreringsverket 


Telex 






Box 5055 


17978 






S-102 42 STOCKHOLM 
Facsimile No. 08-667 72 88 


PATOREG-S 


Telephone No. 08-782 25 00 


Inger Willdn 



Form PCr/IPEA/402 (July 1998) 



UtENT cooperation TR(Bh"Y 



wo 99/06489 
PCT/SE98/01309 



From the INTERNATIONAL BUREAU 



PCT 

NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



To: 



STENBERG, Yngve 
Perstorp AB 
S-284 80 Perstorp 
SUEDE 



Date of mailing (day/month/year) 
11 February 1999(11.02.99) 




Applicant's or agent's file reference 

Case 581 PCT 


IMPORTANT NOTICE 


International application No. 
PCT/SE98/01309 


International filing date (day/month/year) 
03 July 1998 (03.07.98) 


Priority date (day/month/year) 
31 July 1997 (31.07.97) 


Applicant 

PERSTORP AB et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice* 

AU,BR,CN,EP,IL,JP,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office{s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AL,AM,AP,AT,AZ3A3B,BG,By,CA,CH,CU>GZ^DE-,DK^EATEE7ES,FI,GB7GE7G^ 

KE,KG,K2,LC,LK,LR,LS,LT,LU,LV,MD,MG,MK,MN,MW,MX,NO,N2,OA,PUPT,RO,RU,SD,SE,SG SI 
SK,SL,TJ,TM,TR,TT,UA,UG,UZ,VN,YU,ZW ' ' 

The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 

applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
11 February 1999 (11.02.99) under No. WO 99/06489 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminarv 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to tile a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further '"^^POrtant infor^ on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume 11 of the PCT Applicant's Guide. 



The International Bureau of WlPO 
34, chemtn des Colombettes 
1211 Geneva 20, Switzerland 



Facsimile No. (41-22) 740.14.35 



Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83,38 



Form PCT/IB/308 (July 1996) 



2460953 



'ATENT COOPERATION Tr'Rty 



PCT/SE98/01309 



From the INTERNATIONAL BUREAU 



PCT 


T^^ 


NOTIFICATION CONCERNING 
SUBMISSION OR TRANSMITTAL 
OF PRIORITY DOCUMENT 

(PCT Administrative Instructions, Section 411) 


STENBERG, Yngve 

Ppr<*fnrn AR 

S-284 80 Perstorp 
SUEDE 


Date of mailing (day/month/year) 
19 August 1998 (19.08.98) 




Applicant's or agent's file reference 

Case 581 PCT 


IMPORTANT NOTIFICATION 


International application No. 

PCT/SE98/01309 


International filing date (day/month/year) 

03 July 1998 (03.07.98) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 
31 July 1997 (31.07.97) 


ADDiicant 

PERSTORP AB eta! 



' Se^rlSVurer:Str'S^t;lVu":n 't^. "t: ^''"^^^ ^^^^^-'^-'^ 

indicated by an asterisk appeal nexnT a date o rece^ "''"^''^ 
document concerned was s^ub^in^ed o:^S:l:^:\^^^:,Z. 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

'•"or'SttSto^h^tr^^^^^^^^^^ ^ P-'o-'ty document submitte T 

of the applicant is d^e«ed to Rufi Jt iTc) wLh o h T^""'^ I?' °' ^ *e attention 

concerned before givSraDDltcant an ^^^^ 1° designated Office may disregard the priority claim 

Within a time limitS Is reroSll^de^rcirc^r^^^^^^^ »° '--^ P-^'ty document 

1"::To7:Z trajS^Jd ^rreprst^t7e"c2lt^^^^^^^^^ --^-^ '"tematlonal 

as provided by Rule 17 1(a) or (b) respettiveiv In such a tK 'TT'* T." '° '"temational Bureau, 

provides that no designated Office may disrega S he prioHtv c arm'^nn "J ?1 ''^ ""^'^ ''"'^ ^ ^ ^ ^*^'<=^' 

upon entry into the national phase.to fuS the prioritC d™ g-vng the applicant an opportunity, 

circumstances. ^ document within a time limit which Is reasonable under the 



Priority flPPlimtiOn Mo. Country nrr.ni^n.mffj,, Dateofr.n..nt 

C?rPCTrPOPlylm Offi^f of nrinritv rin...mo,,| 

31 July 1997(31.07.97) 9716194 7 ro 

^ GB 06 Augu 1998(06.08.98) 



The International Bureau of WlPO 
34. chemin des Colombettes 
121 1 Geneva 20, Switzerland 



Facsimile No. (41-22) 740. 1 4.35 



Authorized officer 

Maria Victoria' CORTIELLO 
Telephone IMo. (41-22) 338.83.38 



Form PCT/IB/304 (July 1998) 



002190516 



PCT 

REQUEST 



The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty. 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT Intematioaal Application" 



Applicant's or agent's file reference 
{if iUsired) (12 characters maxunum) 



Case 581 PCT 



Box No. I TITLE OF INVENTION 

A method of coating a substrate 



Box No. n APPLICANT 



Name and address: (Family name followed by given name: for a U gal eryip^^ 

The^ss must include penal codi and mml^ country pie counxry ofthe address J^'ff^^ ''"^ 
Box is the applicant's StJi(ie. country) of residence if no State of residence u indicated below.) 

Perstorp AB 
S-284 80 Perstorp 
Sweden 



[ [ This person is also inventor. 



Telephone No. 




+46 435 


38000 


Facsimile No. 




+46 435 


38100 



Teleprinter No. 

72000 perstp s 



Slate (i.e. country) of nationality: 
SE 



State (i.e. country) of residence: 

SE 



This person is applicant 
for the purposes of: 



t— 1 all designated r7^ ^1 designated Sutcs except | 1 the United States f— | the States indi«te^ 

I I States the United States of Amenca | | of Amenca only \ 1 the Supplemental Box 



Box No, in FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S) 



Name and address: (Family name followed by given name: for a legal entity, full ^^*^"'j-^"j§'^",2?- 
ThToddress must include postal codi and name of country. The country of the address indicas^^ in this 
Box is the applicant's 5(a& (i.e, country) of residence if no State of residence is indicated belc^.) 

Lambert, Nigel 
2 Collins Lane 
Ringwood 
Hants BH24 ILD 
England 



This person is: 

I I applicant only 

j ^1 applicant and inventor 

□ inventor only (If rfiif check-box 
is marked, do not fill in below,) 



Suie (i.e. country) of nationality: 
GB 



Stale (i.e. country) of residence: 

GB 



This person is applicant 
for the purposes of: 



□ all designated I I all designated Sutcs except 
Sutcs I I the United Sutes of Amenca 



Sthc United Sutcs 
of i 



f America only 



□ the Sutes indicated in 
the Supplemental Box 



I X I Further applicants and/or (further) inventors arc indicated on a continuation sheet. 



Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPOf^DENCE 



The person identified below is hereby/has been appointed to act on behalf 
of the applicani(s) before the competent International Authorities as: 



[X~| agent common rcprescnutivc 



Name and address: (Family name followed by given name: for a legal entity, full official designation. 
The address must include postal code and name of country. ) 



Stenberg, Yngve 
c/o Perstorp AB 
S-284 80 Perstorp 
Sweden 



Telephone No. 

+46 435 38310 



Facsimile No. 

+46 435 38920 



Tcleprinicr No. 

72000 perstp s 



□ Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to 
indicate a special ad dress to which correspondence should be sent. 



Form PCT/RO/101 (first sheet) (January 1997: reprint January 1998) 



See Notes to the request form 




Name and address: (Family ~^/^^^«{^^ 
The t^css must inc\ud£ postal code and nam£ i 
3ox is the applicant's Stale (lc. country) of res 

Strachan, Adrian 
9 Allumhurst Road 
Westbourne 
Bournemouth 
Dorset BH4 BEL 
England 



This person is: 
[ I applicant only 

I )( j applicant and inventor 

□ inventor only (// this check-box 
is marked, do not fill in below.) 



Suic (i,e. country) of nationality: 

GB 



State (i.e. country) of residence: 
GB 



This person is applicant 
for the purposes of: 



I 1 all dcsienaicd I 1 all designated Sutcs except 

[ I suiti I I United States of Amcnca 



Sthc United Sutcs 
of America only 



□ the Sutcs indicated in 
the Supplemental Box 



Wallis, Roger 
Willow Tree Cottage 
Waterditch 
Christchurch 
Dorset BH23 8JX 
England 



This person is: 

I j applicant only 

^ ] applicant and inventor 

□ inventor only (If this check-box 
is marked, do not fill in below.) 



State (i.e. country) of nationality: 
GB 



State (i.e. country) of residence: 
GB 



□ all dcsienaicd I 1 all designated Suics except 
Suics I I the United Sutes of Amcnca 



nrhis person is applicant 
for the purposes of: 



( 1 the United Sutcs 

I Xj of America only 



□ the Sutcs indicated in 
the Supplemental Box 



Wright, Vincent 
347A Lymington Road 
Highcliffe 
Hants BH23 5EK 
England 



This person is: 
I I applicant only 

I y| applicant and inventor 

□ inventor only (// this check-box 
is marked do not fill in below.) 



Slate (i.e. country) of nationality 

Tl.is person is applicant p-. *=sisn«cd Q 'j^^'^l^tJ^^^ t^^^ S ^'a-h^ -^y' Q Z l!f^'p^<j^^n'Si1i"x 
for the purposes of: \ 1 buies l_i ' 



This person is: 

[ I applicant only 

I I applicant and inventor 

[~| inventor only (// ths check-box 
* ' ts marked do not fiU be low ) 



State (i e country) of nationality 

This person is appli 
for the purposes of 



-n,is person .s appl.cant Q^^^^^^^^^^^^'Q^^^^ 



(~~] Further applicants and/or (further) inventors are indicated on another continuation sheet 



Form PCT/RO/101 (cominuaaon sheet) (January 1997; reprint January \998) 



See Notes to the request form 



Sheet No. 



Box No.V DESIGNATION OF STATES 



The following designations are hereby made 



under Rule 4.9(a) (m^rk tU cpplicabU check-box^s: ct Uast one must be narked): 



Regional Patent 
AP 



EA 



(JJ EP 



^^Mr- KTKenva LSLesoiho, NTW Malawi, SD Sudan. SZSwMiland.UG Uganda. 
ARIPOPatent: GH Ghana CM Gambia MlK^nya^^^ ^^^^^ ^^^^ p^^^^^, of ihePCT 

ZW Zimbabwe, and any other Sute which .s a Contrac g Kyrgyzstan. KZ Kazakhstan. MD Republic of 

Eurasian Patent: . AM Arm^a. AZ A^rba,^^ V^B.1^^^^^^ ^^^^^ ^^^.^^ , Contracting State 

Moldova. RO Russian Federauon. IJ lajuasun. *i 

of the Eurasian Patent Convention and <>^^J^' Swiacrland and Uechtenstein. DE Germany. DK Dcnmark. 

" . . »^ T> *i CI? Cu/#»Hpn and anv o\ 



Kl OA 



^KrlLTdrrr" VT^^gl^rSE Sw and-any other State w, 
Convention and of the PCT 
OAPI Patent: BF Burkina 

GA Gabon. GN Guinea, Mi. iviaii. m.v .v*au..v^»-, 
which is a member Stale of OAPI and a Contracting 
on dotted line) 



hich is a Contracting State of the European Patent 




National Patent 0/ .Her kind of prouaion or .rearn.. desired, .^cifyjn do^i^ 

Luxembourg 



m 

m 
m 

(Zl 

0 

m 

m. 

m 



AL Albania 

AM Armenia 

AT Austria 

AU Australia 

AZ Azerbaijan 

BA Bosnia and Herzegovina 

BB Barbados 

BG Bulgaria 

BR Brazil 

BY Belarus 
CA Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

CD Cuba 

CZ Czech Republic 

DE Germany 



m 

EJ 

a 
m 
ca 

EJ 

m 
m 

(S 
K) 

m 

m 

m 
m 

CO 



DK 
EE 
ES 
FI 
GB 
GE 
GH 



Denmark . . . . ; 
Estonia 

Spain 

Finland 

United Kingdom 

Georgia 

Ghana 

GM Gambia 

GW Guinea-Bissau 

HTJ Hungary 

Indonesia 

Israel 

Iceland 

Japan 

Kenya 

Kyrgyisian 

Democratic People's Republic of Korea 



CD 

IL 

IS 

JP 
K£ 
KG 
KP 



E 
© 

0 

m 
m 

(3 
m 

S3 
S) 

El 

0 

E) 

m 

Gp 
El 



LU 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia 



MN Mongolia 

M\V Malawi 

MX Mexico 

Norway 

New Zealand 

Poland 

Portugal 
Romania 

Russian Federation 
--Sudan 



NO 

NZ 

PL 

PT 

RO 

RU 

SD 

SE 

SG 

SI 

SK 

SL 

TJ 

TM 

TR 

TT 

UA 

UG 

LIS 



Sweden 
Singapore 

Slovenia 

Slovakia 

Sierra Leone 

Tajikistan 

Turkmenistan 

Turkey 

Trinidad and Tobago 

Ukraine 

Uganda 

United States of America 



KR 
KZ 
LC 
LK 
LR 
LS 



Republic of Korea 

Kazakhstan 

Saint Lucia 
Sn Lanka 
Liberia 
Lesotho 



In addition to the designations made above, the applicant also 
under the PCT except ihc designauon(s) of 



[a UZ Uzbekistan 

[3 VN Viet Nam 

YU Yugoslavia 

03 ZW Zimbabwe 

Check-boxes reserved for designating States (for the puj^ses o^ 
a national patent) which have become party to the Kt- i aucr 
issuance of this sheet: 

□ 

□ - 

□ — — 

makes under Rule 4 9(b) all designations which would be pemutieQ 



before the expiration 

limit {Confirmntion of ~ „ . - . . • , . 

feTy Conr,rnu,<ion mus. reach ,h e r.cijymtOfficwilhm.h, 15 month „me Um„ , 



. „; , 5 =hs from the^non-y date .s to be'regarded as wUhdrawn by the ^PP''<;- ^/J;, 
a „.ugnauon con„m of ,h< f.l.ng of a nouce .peafy.ng ,ha, de„gnaunn and ,he pa.m,n, of ,he deugnauon <,«f 

See Notes to the request form 



Form PCT/RO/lOl (second sheet) (January 1998) 



Country 
(in whicK or for w/wch 
appli cation was fttea) 

item (I) 

England 



I item (2) 



item (3) 



Filing Date 
(day/month/year) 

31 July 1997 
31 - 07 - 1997 



Application No. 
9716194.7 



Office of filing 
(only for regional or 
international application) 



vn INTERN ATIONAL SEARCHING AUTHORITY 

1 — — ...,K„ri,v fISA) llfrwo or more Iniemational Searching Authorities . 



Country (or regional Office): Dale (day/month/ycar): 



Box No. Vm CHECK LIST 



This international application contains 
the following number of sheets: 

4 sheets 

17 sheets 

3 sheets 



1 . request 

2. description 
_3.xlaims 



4. abstract 

5. drawings 

Total 



1 sheets 
3 sheets 



28 sheets 



'Tliis international application is accompanied by the item(s) marked below: 

I 1 separate signed 5, [ y 1 fee calculation sheet 

* I I power of attorney 

«fo*.nprr»i , I 1 separate indications .concerning 

2. □ ro'Jeroftuomey ^ □ dc^posited microorgan.sms 



, „ I 1 nucleotide and/or amino acid 

-statement-explammg ^^pj_n^|^e.^^ 

lack of signature i ' ^ 

r document(s) 



'3~n 

^ I — I priority document(s) g. | I other f^peci/y): 

4 I I identified in Box No. VI \ 1 

as item(s): 



of ihc drawings (if any) should accompany the abstract when it is published. 



Figure No. . 

BOX No. K SI GN^TlJREOFAPPUCAm-ORAGENT ■ , f .uch cat^city is no, o,.-,o., )ro ». 7^ 

I Her. . ea.h signature, i^icate .he the ^rson .,. n, -He c^oco »/..c. P'rson s.gn. f, sue. cap^aty .snot,. 

Perstorp July 1, 1998 
PERSTORP AB / 

Yngv/ StrfKberg 




For receiving Office use only 



I . Date of actual receipt of the purported 
international application 



Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
ihc purported international application: 



4 Date of timely receipt of the required 
corrections under PCT Article 1 1(2) 




FormPCT/RO/lOl (last sheet) (January 1994. reprint January 1 99S) 



See Notes to the request jorm 



GF1 6 A / 9 



G E N ERAL 



U THORTZATION 



A worldwide general authorization for the Patent Councel and 
Officer of our patent department Yngve Gunnar Willram 
Stenberg or anyone that he may appoint in his stead, to file 
on our behalf applications on patents, trade marks and 
designs, to lodge oppositions against such applications 
belonging to others and to sign on our behalf letters of 
consent ( Zustimmungserklarungen) relating to inquiries from 
others about consent to register their trade marks, that rn 
everything concerning our applications as well as patents, 
trade mark registrations and design registrations granted on 
said applications and our oppositions, act on our behalf by 

-H^i^^i Declarations of-ari— kinds— compr-is-i-ng— no v-eity- 

declarations relating to our design applications and counter 
declarations (Zustimmungserklarungen) relating to our trade 
mark applications, and to withdraw such applications at any 
time after filing, and at any time to inspect and obtain 
copies of all documents concerning such applications; 
declaring ourselves satisfied with such legal actions as our 
Patent Councel and Officer may take to this effect. 



Perstorp, October 18th 1991 



PERSTORP AB 




Arne Lindeberg 
Di rektbr 





Maxs Tuner 
0 1 r e k 1 6 r 



PCX 



FEE CALCULATION SHEET 
Annex to the Request 



Applicant's or agent's 
file reference 



Case 581 PCT 



For receiving Office use only 



International application No. 



Date stamp of the receiving Office 



Perstorp AB 
S-284 80 Perstorp 
-Swgdpn 



CALCULATION OF PRESCRIBED FEES | 

\. TRANSMITTAL FEE ^^^^ 

2. SEARCH FEE / 

International search to be carried out by 



1000 rn 



^Aonal 

search.) 



3. INTERNATIONAL FEE 



Basic Fee pg 

The international application contains sneeis. 

firsl 30 sheets 



3500 



remaining sheets additional amount 

, ^ 1 3500 I B I 
Add amounts entered at b, and b, and enter total at B .... I 



Designation Fees 
The international application contains 



. designations. 



11 



800^ 



^1 ^8800 



amount of designation fee 



number of designation fees 
payable (maximum 

Add amounts entered aiB and Dand enter total ai l . • / „ ■ 

4. FEE FOR PRIORITY DOCUMENT 

5. TOTAL FEES PAYABLE 
Add amounts entered at T. S. I and P. and enter total In the TOTAL box 



12300 rni 



20100 



TOTAL 



[ I coupons 

Q other (specify): Bank giro 



p] The designat ion fees are not paid at this time. 

MODE OF PAYMENT 

□ authorization to charge | I bank draft 

deposit account (see below) l_J 

[ I cheque I I 

j—j postal money order Q revenue stamps 

DEPOSIT ACCOUKT AUTHORIZATION (.His mod. of paym.m moy not te a.aUa,U at ail r.c.wn. Offices) 

-n.e RO/ n >^ h-^-by ^"''^"''^ 

^ hereby authorized to charge any deOoency or cred. any overpayment m the total fees indicated above to 
deposit account. i„,rmaii 
.s hereby authorised to charge the fee for preparation and transmittal of the priority docun,ent to the Interna 
I I Bureau of WlPO to my deposit account 



Deposit Account Number 



Date (day/monih/year) 



Signature 



See Notes to the fee ca^ 



PATENT COOPERATION TR^^'Y 

PCX 



fRK'D 14 DEC 1999 



E^ERNATIONAL PRELIMINARY EXAMINATION RE 



(PCT Article 36 and Rule 70) 



1^ 




i^plicant's or agent's file reference 
Case 581 PCT 


FOR iTTTllTmrii Afmoiv Notification of Transmittal of International 
fe^Kf UKinii.K Av.iiiJPi Preliminary Examination Report (Form PCT/IPEA/416) 


International ^plication No. 
PCT/SE98/01309 


International filing date (day/month/year) 
03.07.1998 


Priority date (day/month/year) 
31.07.1997 


International Patent Classification (IPC) or national classification and IPC7 
C 09 D 4/00 // C 08 F 2/48 


Applicant 

Perstorp AB et al 



This international preliminary examination report has been prepared by this International Preliminary Examining 
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V. Resoned statement ander Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



1. Statement 



Novelty (N) Claims 1-22 

Claims NO 

Inventive step (IS) Claims 1-22 

Claims NO 

Industrial ^plicability (lA) Claims 1-22 YES 

Claims NO 



2. Citations and explanations 

The present invention relates to a method of coating a 
substrate and to the said substrate. 

The invention deals with the problem of curing a composition 
comprising multi-functional material with ultra-violet light. 
Normally curing is performed in the presence of a photo- 
initiator. However, according to this invention a composition 
comprising a mixture including at least a reactive part 
comprising between 30% and 100% multi-functional material can 
be cured when exposed to UV-light without the need of a photo- 
initiator . A substantially inert atmosphere Is maintained IrT 
the curing zone when the substrate is exposed to UV-light. 

The most relevant document cited in the International Search 
Report is US 5047261. This document discloses photo- 
crosslinking in UV-light without the need of a photo- 
initiator, even though employing a monoacrylic reactive 
diluent. It is further disclosed that polyf unctional acrylates 
enable the reactivity to be increased in comparison with the 
use of monof unctional acrylates, see column 2, lines 3-8. 
However, it is also disclosed that the use of polyf unctional 
acrylates results in a residual unsaturated content, which is 
markedly higher after radio cross-linking. This results in a 
less satisfactory behaviour of the coating towards light 
during ageing, in that it yellows rapidly with possible losses 
of mechanical properties, column 2, lines 10-17. Thus, the 
cited US patent teaches that such polyf unctional acrylates 
should be avoided. Moreover, the document does not mention 
anything about an inert atmosphere, which is necessary 
according to the present invention. In the light of these 
facts the claimed invention can not be considered obvious to a 
person skilled in the art. 
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Continuation of: V 

Therefore, the invention claimed is novel, is considered to 
involve an inventive step and to have industrial 
applicability. 
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CLAIMS: 



1. A method of coating a substrate, the method comprising 
the steps of applying a coating composition to at least 
selected areas of the substrate, exposing the coated 
substrate to ultra-violet light from at least one lamp 
having a power , output of at least 140 watts per * linear 
centimetre in a curing zone, to initiate curing of the 
coating, the coating composition comprising a mixture 
including at least a reactive part comprising between 30% 
and 100% multi-functional material and being photo- 
initiator-free, including the step of maintaining a 
substantially inert atmosphere in the curing zone where the 
substrate is exposed to said ultra-violet light. 

2. A method according to Claim 1 wherein the inert 
atmosphere is obtained by purging the said curing zone with 
inert gas. 

3. A method according to Claim 2 wherein the inert gas 
comprises nitrogen. 

4. A method according to any one of the preceding Claims 
wherein the oxygen concentration within the said curing 
zone is less than 1,000 parts per million. 

5. A method according to Claim 4 wherein the oxygen 
concentration is less than 100 parts per million. 

6. A method according to any one of the preceding Claims 
wherein the multi-functional material comprises one or more 
reactive diluents. 

7. A method according to any one of the preceding Claims 
wherein the multi-functional material comprises one or more 
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materials, the or each material having a molecular weight 
in excess of 480. 

8. A method according to any one of the preceding Claims 
wherein the multi-functional material comprises one or more 
materials which have three or more functional acrylate 
groups . f 

9. A method according to Claim 6, 7 or 8 wherein the 
coating material additionally contains a pre-polymer, 

10. A method according to Claim 9 wherein the pre-polymer 
comprises polyester acrylate, polyurethane acrylate, 
epoxyacrelate, or a full acrylate material. 

11. A method according to Claim 9 or 10 wherein the pre- 
polymer is multi-functional. 

12. A method according to any one of the preceding Claims 
wherein the coating composition comprises, in addition to 
the reactive part, a filler. 

13. A method according to Claim 12 wherein the filler is 
clay. 

14. A method according to Claim 12 wherein the filler is 
silica. 

15. A method according to Claim 12 wherein the filler is 
magnetisable particles. 

16. A method according to any one of the preceding Claims 
wherein the power output of the lamp is at least 180 
watts/cm. 
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17. A method according to Claim 16 wherein the power 
output of the lamp is substantially 240 watts/cm. 

18. A method according to any one of the preceding Claims 
wherein UV light from the lamp has a substantial spectral 
content in the range of 200-300 nm. 

f 

19. A method according to Claim 18 wherein UV light from 
the lamp has a spectral content at peaks of approximately 
370 nm, 408 nm and 438 nm. 

20. A method according to any one of the preceding Claims 
wherein two lamps are provided in the curing zone, the 
lamps having different spectral properties. 

21. A method according to any one of Claims 1 to 19 
wherein two lamps are provided in the curing zone, the 
lamps having substantially identical spectral properties. 

22. A substrate when coated by a method according to any 
one of the preceding Claims. 
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A METHOD OF COATING A SUBSTRATE 



The present invention relates to a method of coating a substrate. 



It has been proposed previously to provide various 
coatings which can be applied to a substrate in a liquid 
form and which can then be cured to form a solid coating. 
Typically, the liquid coating incorporates unsaturated 
organic compounds which include C=C double bonds. These 
compounds present within the liquid coating are effectively 
polymerised duri ng the curing process 



It has been proposed to effect the curing utilising 
high energy electron radiation. Typically electrons are 
delivered by an electron beam accelerator which normally 
operates at a voltage in excess of ISOkVe, although 
alternatively a nuclear source may be utilised. The 
radiation breaks some of the C-C double bonds present in 
the unsaturated organic material, generating free radicals 
which initiate free radical polymerisation of the remaining 
material. The equipment necessary to carry out this 
process is costly to purchase and has to be specially 
shielded to avoid any leakage of gamma radiation. 

There have been many proposals concerning coatings 
which can be cured, in response to ultra-violet light, 
involving free radical initiated polymerisation. Typically 
these coatings utilise a photo-initiator. A photo- 

mitiator in this process is a material that absorbs light. 
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and generates free radicals. The free radicals initiate 
the polymerisation of the coating. Photo-initiators are 
generally expensive, and can give rise to problems. For 
example, they can create an undesirable odour or taste 
(which may be relevant when the coating is going to be in 
contact with a food product) and can also cause 
"yellowing", which is a tendency for the cured coating to 
adopt a yellow colour over the course of time. 

It has been proposed to provide a coating which can be 
cured on exposure to ultra-violet light which does not 
incorporate a photo-initiator. A coating of this type is 
disclosed in US-A-5, 446, 073 . This Specification teaches a 
formulation which has a balance of "acceptor" and "donor" 
species. The process described in US-A-5, 446, 073 has not 
yet been adopted by industry, primarily because the 
reactive materials required are not readily commercially 

^available Also-, — the — Gu-ring — ^process — i-s — re-tatl-vel-y — siow- 

with cure times typically being measured in terms of 
minutes. A further disadvantage of this technique is that 
it requires a combination of electron donating monomers and 
electron accepting monomers of relatively low molecular 
weight, and monomers in general are regarded as being, prone 
to shrinkage during cure and are also regarded as being 
toxic since they may relatively easily penetrate the skin. 

It has been discovered that short wavelength light may 
be used to effect a cure by direct fragmentation, in a 
similar way to the electron beam accelerator. Thus, it has 
been proposed to use light from excimer lamps, which have a 
wavelength of 172 nm, to cure radiation curable coatings 
without the use of a photo-initiator. However, this 
technique has only been used successfully with very thin 
coatings, typically coatings less than 1 ^rni thick. The 
excimer energy is not able to penetrate readily into a 
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coating which is of a greater thickness without excessive 
heat being generated. If an excimer lamp were used to 
irradiate a 10 nm thick coating, it would produce a "cured 
skin" on the surface, but not a complete cure. 

The present invention seeks to provide a UV cured 
coating in which the disadvantages of prior proposals are 
obviated or reduced. 

According to one aspect of the present invention, 
there is provided a method of coating a substrate, the 
method comprising the steps of applying a coating 
composition to at least selected areas of the substrate, 
exposing the coated substrate to ultra-violet light from at 
least one lamp having a power output of at least 140 watts 
per linear centimetre in a curing zone, to initiate curing 
of the coating, the coating composition comprising a 
mxture i"ncluding at least a reactive part comprising 
between 30% and 100% multi-functional material and being 
photo-initiator-free, including the step of maintaining a 
substantially inert atmosphere in the curing zone where the 
substrate is exposed to said ultra-violet light. 

The preferred multi-functional materials have a 
functionality of at least three. 

Preferably, the inert atmosphere is obtained by 
purging the curing zone with inert gas such as nitrogen. 

Advantageously, the oxygen concentration in the curing 
zone is less than 1, 000 ppm and preferably less than 100 
ppm. 

Preferably, the multi-functional material comprises 
one or more reactive diluents. 
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Conveniently, the multi-functional material comprises 
one or more materials, each material having a molecular 
weight in excess of 480. 

Advantageously, the multi-functional material 
comprises one or more materials which have three or more 
functional acrylate groups. 

Conveniently, the coating material contains a pre- 
polymer, and may comprise polyester acrylate, polyurethane 
acrylate, epoxyacrylate or a full acrylic material. 

Conveniently, the pre-polymer is multi-functional. 

Advantageously, the coating composition comprises, in 
addition to the reactive part, a filler, and the filler may 
-Gompri-ses-e-l-ay— s-i-l-i-ca-or-ma-gnetrsabire— 

Preferably, the power output of the lamp is at least 
180 watts/cm and may be substantially 240 watts/cm. 

Conveniently, UV light from the lamp has a substantial 
spectral content in the range 200-300 nm. 

Preferably, uv light from the lamp has additional 
spectral content with peaks of approximately 370 nm, 408 nm 
and 438 nm. 

Two or more lamps may be provided in the curing zone. 
The lamps may have different spectral properties or may 
have substantially identical spectral properties. 



The invention relates to a substrate when coated by a 
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method as described above. 

In order that the invention may be more readily 
understood, and so that further features thereof may be 
appreciated, the invention will now be described, by way of 
example, with reference to the accompanying drawings in 
which: 

FIGURE 1 is a diagrammatic view of an apparatus for 
use in curing a coating on a substrate; 

FIGURE 2 is a graphical indication of the spectral 
output of a preferred UV lamp; 

FIGURE 3 is a graphical representation of the spectral 
output of an alternative preferred UV lamp; and 

^Fl"GURE--4~shows— the^chemrcal-"structur"e""o"^ 

Referring initially to Figure 1 of the accompanying 
drawings, an apparatus for curing a coating applied to a 
substrate is illustrated. 

An apparatus is illustrated which comprises a pair of 
rollers 1,2 adapted to guide a substrate 3, such as a sheet 
of aluminium foil or a sheet of paper, through the 
illustrated apparatus. The substrate 3 is coated, before 
entering the apparatus, completely or partially, with a 
curable composition which will be described in greater 
detail hereinafter. The curable composition may be applied 
as an un-broken coating or may be applied in the form of 
printing. 

The rollers 1,2 guide the substrate 3 through a 
channel 4 defined between a cooled backing plate 5, and a 
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super- imposed cover 6. The cover 6 supports two lamps 7,8. 

The lamp 7 can be a "D" lamp, as supplied by Fusion Inc. 
The lamp 7 is located above a quartz window 9 that is 
sealed against the cover 6 so that light from the lamp 7 
may shine through the quartz window 9 on to the substrate 3 
as it passes through a curing zone formed by the channel 4. 

The lamp 8 can be a "H" lamp as supplied by Fusion 
Inc. and is also associated with a quartz window 10 which 
is formed integrally with the cover 6 so that light from 
the lamp 8 can pass through the quartz window 10 into the 
curing zone in channel 4, and thus on to the substrate 3. 

The lamps 7,8 each have a focussing reflector. The 

position of the lamps may be interchanged. In an 

alternative embodiment, only one lamp may be used, or two 
"^lamps of~"the same type may be used^ 

The lamps 7 and 8 emit UV light with wavelengths in 
the band 200 to 550 nm. The light is directed on to the 
substrate in a region in the central part of the channel 4. 

The channel 4 is flushed with nitrogen in order to 
ensure that there is an inert atmosphere having a minimum 
quantity of oxygen within the channel. Thus, nitrogen is 
introduced through an inlet conduit 11 and passes to a 
dispersing nozzle 12 known as the "inlet knife" which is 
located on the under-side of the cover 6 above the 
roller 1, and which is adapted to prevent oxygen entering 
the channel 4. The nitrogen flows along the channel 4, 
past the region where the UV light is directed on to the 
substrate, in the same direction as the direction of 
movement of the substrate 3. Nitrogen may also be injected 
into the channel 4 via nozzles located around the periphery 
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of each quartz window. 



At the end of the channel 4 



adjacent the roller 2 nitrogen flowing through a conduit 13 
is passed through a nozzle 14 on the underside of the cover 
into the channel 4, Thus, there is a continuous flow of 
nitrogen within the channel 4 such that the concentration 
of oxygen within the channel 4 is less than 1,000 ppm and 
preferably less than 100 ppm. Instead of using nitrogen, 
other inert gases could be used. However, nitrogen is 
preferred because it is the least expensive inert gas. 

The lamps 7 and 8 are supplied in a modular form, each 
module is 25.4 mm wide and extends transversely across the 
direction of movement of the web 3 through the channel 4. 
The lamps are high intensity lamps using medium pressure 
mercury vapour bulbs operating at a power level in excess 
of 140 watts per linear centimetre, preferably in excess of 
180 watts per linear centimetre, and most preferably in the 
"re'giiDrr'o~f"^24"0~ wat t's~pieT"~rine'a^ 

The output spectrum of the "D" lamp 7 is illustrated 
in Figure 2, It can be observed that the spectrum has a 
substantial spectral content within the range of 350-450 
nm, with specific peaks at 355, 370, 383 and 408 nm. There 
is spectral content in the region of 200-350 nm, although 
the spectral content in the 200-250 nm range is minimal. 

The spectriom of the "H" lamp 8 is illustrated in 
Figure 3, It can be seen that the spectrum has substantial 
spectral content in the region of 200-300 nm, with the 
spectral content at the longer wavelengths being restricted 
to isolated peaks at 312 nm, 370 nm, 408 nm and 438 nm. 
The spectral content in the region of 200-300 nm comprises 
a very broad peak centred on 225 nm and spanning the area 
from 210-240 nm and a further relatively broad peak, which 
is less clearly defined, but which is substantially centred 



wo 99/06489 PCT/SE98/01309 



-8- 

on 262 nin and effectively spans the range of 240-280 nm. 
It is believed that this very substantial spectral content 
at these very short wavelengths plays a significant role in 
creating free radicals to initiate polymerisation. The 
very high energy present in the well defined peaks at 
higher frequencies may also contribute. 

The reactive part of the curable coating that is 
applied to the web 3 does not contain a photo-initiator, 
but does contain a substantial proportion (between 30% and 
100% by weight) of multi-functional radiation curable 
elements. A multi-functional radiation curable element is 
a radiation curable element which comprises two or more 
functional groups. Functional groups are acrylate groups 
with C=C double bonds. If functionality is expressed as a 
number, the number indicates the n\amber of C=C double bonds 
available to react, present in acrylate groups. 



The radiation curable elements are preferably of low 
viscosity and can be considered to be reactive diluents, 
not only providing reactive capabilities, but also 
maintaining, in the unreacted state, the desired liquid 
properties of the coating material. 

It is preferred that the average molecular weight of 
any single multi-functional radiation curable element 
utilised in the curable coating should be greater than 480. 

It has been found that relatively low molecular weight 
radiation curable elements may give rise to skin 
irritation. It is, however, believed that by utilising a 
molecular weight greater than 480, the risk of skin 
irritation arising is substantially reduced or obviated. 

Typical examples of multi-functional radiation curable 
reactive diluents are propoxylated pentaerythritol tetra- 
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acrylate or ethoxylated pentaerythritol tetra-acrylate. An 
alternative material comprises "OTA 480", a triacrylated 
low viscosity material available from UCB Chemicals of 
Anderlecht Str, 33, B-1620 Drogenbos, Belgiiam. The 
structure of OTA 480 is shown in Figure 4. 

The curable coating may optionally comprise, in 
addition to the reactive part, a non-reactive part or 
filler that may comprise clay or silica. In some cases, 
where the coating is to have magnetic properties, the 
filler may comprise metal particles that may be magnetised. 

It is believed that the very high intensity UV 
radiation applied by the lamps to the curable material 
generates sufficient free radicals to initiate the curing 
of the coating. 



As the reaction takes place within the substantially 
inert atmosphere, it is thought that even though a 
relatively low number of radicals may be produced, because 
of the high functionality of the coating material, and 
because the radicals are not subject to oxygen quenching, 
the radicals that are available to initiate the reaction 
are sufficient to enable the reaction to proceed very 
rapidly. Although multi-functional materials, where 

functionality is greater than 3, are highly reactive, they 
are believed to undergo a relatively low level of 
conversion to form a fully cured coating, when compared to 
mono or di-f unctional materials. 

It is believed that the physical properties of a 
coating formed solely from multi-functional reactive 
diluents of low viscosity, whilst sufficient for many 
purposes, may not be considered sufficient for use as a 
high performance coating. In order to produce a coating 
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fontiulation that exhibits solvent resistance and stain 
resistance/ it has been found appropriate to combine, with 
the reactive diluents, a pre-polymer which preferably 
contains some unsaturation, A pre-polymer is a reactive 
material of relatively high viscosity. A pre-polymer, when 
used alone, does not exhibit liquid properties that are 
appropriate for a coating material that could be used for 
example in a direct gravure coating process* Examples of 
suitable pre-polymers are polyester acrylates, polyurethane 
acrylates and epoxy acrylates. The functionality of these 
materials is normally 2 or 3 but can be up to 6. It is 
thought that the higher the functionality of the pre- 
polymers, the faster the curing performance of the coating. 

EXAMPLE 1 

A series of multi-functional materials were coated on 

2— 

to aluminium foil at a coat weight of approximately lOg/m . 

The coated foil was passed through a curing apparatus, 
similar to that shown in Figure 1, but with only one lamp 
at a speed of 20 m/min. Initially, the lamp was an "H" 
lamp, and subsequently the experiment was repeated using a 
"D" lamp. The lamps were each operated at a power level of 
240 watts/centimetre. The cured coating was subsequently 
tested using an acetone rub test utilising a SATRA rub 
tester. Such a tester provides an indication of the degree 
of curing. Solvent resistance is indicated as the number 
of double rubs effected before the coating applied to the 
aluminium foil is removed. The greater the number of rubs, 
the more solvent resistant is the coating. 



wo 99/06489 PCT/SE98/01309 



-11- 

The results are set out in Table 1. 



TABLE 1 



Coating Composition 


f 

\ Solvent Resistance - Acetone 

rubs 




1 H Bulb 

i 


D Bulb 


Di and Triacrylates 






Tripropan-glycol- 
diacrylate (UCB) 


<2 


<2 


1, 6-hexanediol diacry- 
late (UCB) 


25 


<2 


OTA 480 triacrylate (UCB) 


40 


<2 


Tetra-acrylates 






Ebecryl 40 (UCB) 


95 


<2 


Ethoxylated- 
pentaerythritol 
tetra-acrylate 
(Croda) 


45 


<2 


Tetra-acrylate with 
pre-polymer 






Actilane 320 PP 50 
Epoxy acrylate with 
50% Propoxylated- 
pentaerythritol 
tetra-acrylate 
(Ackros) 


150 

i 

1 

j 

i 
I 

1 

i 


<2 



Ebecryl 40 is a tetra-f unctional acrylated reactive 
diluent available from UCB Chemicals. The ethoxylated 
pentaerythritol tetra-acrylate was obtained from Croda 
Resins Ltd. of Crabtree Manorway, South Belvedere, Kent 
DA17 6BA. Actilane 320 PP 50 is obtained from Ackros 
Chemicals, Eccles Site, Bentcliffe Way, P.O. Box 1, Eccles, 
Manchester M30 OBH. 
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Example 1 shows that when the coating composition 
comprises only a di-acrylate, the solvent resistance has a 
very low value. When tri-acrylates or tetra-acrylates are 
utilised, a much greater degree of solvent resistance is 
achieved. When a tetra-acrylate mixed with a pre-polymer 
is utilised, there is substantial improvement in the 
performance of the cured coating. This is believed to be 
due to the introduction of higher molecular weight epoxy 
groups in the cross-linked structure of the coating. 

EXAMPIiE 2 

A coating of HH52-0103 02 EBC foil coating material 
obtained from Glasurit GmbH, Postfach 6123, D-48136 
Muenster, Germany, was applied at a coat weight of 

2 

approximately lOg/m to an aluminium foil. This material 

comprises a relatively small proportion epoxy acrylate and 
a relatively large proportion of ethoxylated 
pentaerythritol tetra-acrylate. The coated foil was passed 
at various speeds through a curing apparatus similar to 
that shown in Figure 1 but with only a single "H" lamp 7 
operating. In an initial series of experiments, the "H" 
lamp was operated at a power of 24 0 watts per centimetre 
and in another series of experiments the "H" lamp was 
operated at a power of 160 watts per centimetre. The 
acetone rub test as described with reference to Example 1, 
was subsequently used to indicate the degree of curing. 
The results are shown in Table 2, 
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TABLE 2 



Speed 



Solvent Resistance 
Acetone rubs 



@ 240 W/cm 



@ 160 W/cm 



30 M/min 

40 M/min 

50 M/min 

60 M/min 



100 



3 5 



9 



4 



11 



9 



1 



1 



Example 2 illustrates that the degree of curing of the 
coating is improved when the coating is provided with a 
substantial energy input in the UV spectrum. The best 
results are achieved with a relatively low speed of 
movement of the substrate through the curing apparatus and 
"wnTth^the appFication of very intense high energy light. It" 
can be seen that it is important, for a satisfactory cure 
to be achieved, for there to be a sufficient power input 
for a sufficient period of time. The degree of cure 
achieved does not increase linearly with lower speed of 
passage through the curing zone (i.e. does not increase 
linearly with the exposure time to intense UV light) . As 
can be seen, especially at 240 watts per centimetre, the 
degree of cure achieved increases very substantially, 
almost exponentially, with increased residence time in the 
curing zone . 

It is believed that an even higher degree of cure can 
be achieved utilising tv/o lamps within the curing zone. 
This is shown in Example 3 where the same coating is 
applied and cured using two lamps at a much higher speed. 
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EXAMPLE 3 

A coating of HH52-0103 02 EBC foil coating material 

was coated on to a printed paper (Paper 13-2606) , using a 

gravure coating unit at a coat weight of approximately 8 
2 

g/m and a run speed of 80 metres per minute. The coated 

paper was passed through a UV curing apparatus of a type 
illustrated in Figure 1 flushed with nitrogen gas to as to 
achieve a residual oxygen level within the curing region of 
less than 100 ppm. The curing zone was illuminated, 
through quartz windows, by two high intensity UV lamps, one 
"H" bulb and one "D" bulb utilising focus-reflectors to 
direct UV light on to the coating to cure it to form a dry 
film, the two lamps operating at a power of 240 watts per 
linear centimetre. 

The solvent resistance was greater than 50 acetone 
rubs (measured as in Example 2) . 

To test the performance of the coated paper as a 
furniture surfacing material, a sample of the coated paper 
was laminated, using aminoplast adhesive, on to a piece of 
chipboard. Then stain and scratch tests were carried out 
using the techniques described in ISO 4211. For comparison 
purposes, the test run was repeated, adding to the coating 
material the photo-initiator recommended by, and obtainable 
from, Glasurit GmbH, which is a methyl-phenyl-glyoxylate 
identified as SR07 641H. This coated paper was also 
laminated to a piece of chipboard using aminoplast 
adhesive. For further comparison, a sample of commercially 
available furniture foil which had been lacquered using a 
water-based amino polyester lacquer and then thermally 
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cured, was also laminated, using aminoplast adhesive, to 
chipboard to represent a current commercially acceptable 
industry performance standard. 



The results are given in Table 3, where stain 
resistance is indicated on a 1-5 scale (5 being the best 
result and 1 being the worst result) . 
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Example 3 indicates that a coating composition in 
accordance with the present invention, with no photo- 
initiator, provides a superior performance to a coating 
composition which does include a photo-initiator • The 
performance achieved by the material of the present 
invention is very similar to the performance achieved by 
the industry-acceptable-standard utilised for comparison 
purposes. Furthermore, by utilising a preferred 

combination of UV lamp power, spectrum and reactive 
materials, the process can operate at higher speeds . 

Consequently, it is believed that the present 
invention provides a method of producing an industry- 
acceptable material without the use of photo-initiators, 
but whilst still providing the other advantages of UV 
curing. 



The coating techniques described above have been 
found to be particularly suitable for applying coatings to 
flexible papers or films, such as papers or films produced 
on high speed coating and printing machines. The coatings 
have been found to be especially valuable for use on 
surfaces that are found in the home environment. Thus, the 
coatings may be applied to surfacing materials intended for 
application to furniture, walls, floors and ceilings. 
However, it is to be understood that the method described 
above may be utilised for less demanding coating 
applications, such as varnishes for books, magazines or 
record sleeves. The method described above may also be 
utilised for fabricating coated materials for use in 
packaging where low odour coatings, or coatings which do 
not impart a "taste" to products, are of particular value. 
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CIAIMS: 



1* A method of coating a substrate, the method comprising 
the steps of applying a coating composition to at least 
selected areas of the substrate, exposing the coated 
substrate to ultra-violet light from at least one lamp 
having a power output of at least 140 watts per linear 
centimetre in a curing zone, to initiate curing of the 
coating, the coating composition comprising a mixture 
including at least a reactive part comprising between 30% 
and 100% multi-functional material and being photo- 
initiator- free, including the step of maintaining a 
substantially inert atmosphere in the curing zone where the 
substrate is exposed to said ultra-violet light. 

2. A method according to Claim 1 wherein the inert 
atmosphere is obtained by purging the said curing zone with 
"inert^gasi 

3. A method according to Claim 2 wherein the inert gas 
comprises nitrogen. 

4. A method according to any one of the preceding Claims 
wherein the oxygen concentration within the said curing 
zone is less than 1,000 parts per million, 

5. A method according to Claim 4 wherein the oxygen 
concentration is less than 100 parts per million. 

6. A method according to any one of the preceding Claims 
wherein the multi-functional material comprises one or more 
reactive diluents . 



7. A method according to any one of the preceding Claims 
wherein the multi-functional material comprises one or more 
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materials, the or each material having a molecular weight 
in excess of 480. 

8. A method according to any one of the preceding Claims 
wherein the multi-functional material comprises one or more 
materials which have three or more functional acrylate 
groups . 

9. A method according to Claim 6, 7 or 8 wherein the 
coating material additionally contains a pre-polymer. 

10. A method according to Claim 9 wherein the pre-polymer 
comprises polyester acrylate, polyurethane acrylate, 
epoxyacrelate, or a full acrylate material, 

11. A method according to Claim 9 or 10 wherein the pre- 
polymer is multi-functional. 



12. A method according to any one of the preceding Claims 
wherein the coating composition comprises , in addition to 
the reactive part, a filler. 

13. A method according to Claim 12 wherein the filler is 
clay. 

14. A method according to Claim 12 wherein the filler is 
silica, 

15. A method according to Claim 12 wherein the filler is 
magnetisable particles, 

16. A method according to any one of the preceding Claims 
wherein the power output of the lamp is at least 180 
watts/cm. 
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17, A method according to Claim 16 wherein the power 
output of the lamp is substantially 240 watts/cm. 

18, A method according to any one of the preceding Claims 
wherein UV light from the lamp has a substantial spectral 
content in the range of 200-300 nm, 

19, A method according to Claim 18 wherein UV light from 
the lamp has a spectral content at peaks of approximately 
370 nm, 408 nm and 438 nm. 

20, A method according to any one of the preceding Claims 
wherein two lamps are provided in the curing zone, the 
lamps having different spectral properties. 

21, A method according to any one of Claims 1 to 19 
wherein two lamps are provided in the curing zone, the 
"lamps harvThg"suBs"ta^ spectral properties" 

22, A substrate when coated by a method according to any 
one of the preceding Claims, 

23, A method of coating a substrate substantially as 
herein described by way of example. 
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